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Abstract (Basic) : EP 951047 A2 

NOVELTY - A nanostructure comprises a substrate (11) having a 
surface of semiconductor, noble metal, Mn, Fe, Co, Ni, Cu or carbon 
with an anodized film (13) on the surface having a nanohole through to 
the substrate which has a constriction between the substrate and the 
film surface. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) an electron emitting device comprising the nanostructure above 
having an electrode on the film surface facing the substrate (11); 

(b) a method of making a nanostructure as above comprising forming 
and anodizing an Al film on the substrate and terminating anodization 
when the anodization current decreases from a steady-state value; and 

(c) a method of forming a carbon nanotube additionally comprising 
electrodepositing a fine catalyst particle at the bottom of the 
nanotube and growing carbon nanotubes from this. 

USE - As nanostructures including. carbon nanotubes for 
electron-emitting and micro devices such as quantum effect devices, 
electrochemical sensors, magnetic memories. and photonic devices 

ADVANTAGE - Nanotubes are completely cut through to the substrate 
and are uniform. 
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[00 4 2] Co^Cu, N i ftHtD&R&mm 

it v % mt & mmz iB r. $ * 4 hie comment 

[004 3] ro»-&«*lztt«j|LBWtJwj:57klMb«i 

[0 0 4 4] 

M** + nOH"-> M (OH). M : &B-f * > 

[0 0 4 5] i:i^RiC^»ffiSffit?*3w5o ^fc:: 

[004 6] 
(OH) B .. AM:^Jg-f^-> 

[0053] t ~*>x±.misfzm^i-s*—/uft\z&m 

l^TK1SK^t*»JJ:L^»'&lcfi, [2110 (a) StfEl 
10 (b) ^Ufc«t5«-. *ffiSMtW^*aatr*5»t5 
Sg (2 r) SKSffiWKlfcttSKg (2 

r' ) <^^s*tt\ ttSgflOlSrttSt/*^ 

t-t&z tfcx$ z>o ^<ox ote-r; /HcrtSttS: 

i: Sr «t 9 fflMlfc i: i" 4 C t X # 5 „ 
[0 0 5 4] (Kffiie<tBI) <d*tx?^<d 

i:fc^rfi6"C&So CTxtf[g|12 (a) iZ^-TX 
KiibfcKffiBfefklBl 3 5:^^^<t LTTlfecos i gfi 
^x^fy^f^ - ^fcj: *9 X S i *ffi(w»*B)tlHgBSr 
»*t5: i:^ta*So 012 (b) J^-TJ; 9 

^S^Hii LfclS&fii^bA 1 ^5:-^^ ^ tUAu^l 
ffl^e>lS»i-4 Ciric.t SiSBl:»»*Aug« 

4o 
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[0055] t z %x*±.tzLtzm* <Dm&<D-r s m&te 

[0 0 5 6] *fc-^y^-^rttw-feJRS:S*-r5»& 
<DSt££»b-C. S i 4if^S««rH^)«JE«:ffAD-*"*t 

* y **i«t-^-y*3gfls:S:gL"C*ffi^tt{tS i S:l** 
[0 0 5 7] (/^— ^^fCO^T) 

Tift'** — - ^ ^iroi^r 

&Kl 1CpS^2 3 1 Sr»WWi-f^*-*-S 0 H# 
W«-tt-iKW**«#tt«S:WfflU"C, S i NfcJftf)^ 
;* * <D±t>* h4 ah^&A Lfcf*T ~~ /H: <fc 3 SISiSMb 

Sibfc9, nilffii:pi®«2 3 1^|T'^c 
[0 0 5 8] #^"Cia2 1 (a) l^Lfc^p^fgyc 
2 3 lc9^ffiS:^N 0 ^-v^i^?FMbfciStSl l <^^®{- 

BffiKftSSE^y n 7 7 ^ yu** UfcH 7 <£>tf?-f ^hD 
tei,^&X+mmmk£:W±'tZ>k, 02 1 (b) l^L 

n±xmi&itmzmm£itz>zk&x~zz>o ^tt« 

W*^W0)3fg*twJ;ixtf, TiftS* 5 ¥*<£o»£U:*3 

^ggi:p^i?iM^c^ k <Dton,*mbtix\i*z> 9 -r 

t£t>ib. Co-^Cu. N i ftif^JRSr-t-y^— /urtgB 



(c) Rxjt<DB B«»fB5ia-efc«ia2 1 (d) iw^-r 

[0 0 5 9] tUTCOi; ? /^ffi^ffl ItSfiSE 

[0 0 6 0] * fcSK*ffi<7)/^-=y^*fti: Ut 

(a) tc^b^i^^^S^K, -e^#>\ = 

*t 2 4 2 <7>#7e(7>^K^{WI 2 4 1 SrHftfc: 9 . 12 
2 2(b) ^^-r«ir|ft»ftaW2 4 3^^®SC 

20 <r/u. « J f > *— ^^tt***S:^tf»S*S 2 4 4 SrSIt 
6:tCJ;ot, &>*E123 (a) (b) K^LfcfiB 

[0 0 6 1 ] K±w«i:LTffl!Sftfc^*- = v^t 
Bl 2 5 <DX o i:t;^ftl:Co ^ C u $:^g«f -T 

[0 0 6 2] t>*>%Ay**W^»ffiSft{kr/u5^ 

ffit?fc-5o ^J^tf^l2 4fc^-r c fc o\Z'<*—~>#Tm 

S i ^®i^^^/^-^^^$ix^Au^^ffM-f- 

4o 

50 [0 0 6 3] 
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[0064] m&m i 

SrflFK Ufc»^«)»«aMfcj|»T«FWI*-oi ^T&M b/c*£ 
[0 0 6 5l***WOSi««iLm 10" 2 Qc 
SiSSM^t. nilillyK^ pfif**9*K 10 

a) S iSfill:A iKSr^ 

#S i&t££:3#C (W-6«C) <£>#*<Z>Sffitc:* RF^ 
5>*ffiU:«fc 3 0 0 nmCOA 1 JBSrSURbfco - 

(7)<!:#^liA r d: t^ffi|j;3 OmTo r r , RF'< 
V— Ii5 0 0W<h L7t 0 

b) MI«ittfk 

H6^»^{tK«tfflv^»«*{b»3SS:llfibfco 
[0 0 6 6] *HJfiMJ=:*3i^-Ctt, IHIS^LTO. 3 
M<z>^~9«*»ffiS:flMjU tia*»(w<t9SfflESr 1 20 

9 , lc«1S»{k^itlT i" 5 «fc 5 tw S i co»{RiJ 

^ffi^btofco Mftlg^t, BSBWAlS 
ffi/^ibiifrbS i S«*T*£fl^bfcC£&*1-©*S:fi& 

Bmr^bfcC, D, ^t/E(7)^T«TU:o ::t- 
SS£«'>a s ^fct p v n M 

««8tt^it*:U-CLtfe><ftiaL.fcWFjS'efcSo flip 30 

mitmm&fcfeizvtm b ^m^ie k * -csw-r 5 m k &§ 

[0 0 6 7] c) tfT74 Y^tfi&m 

[006 8] f¥ffi <«J6«*> 

St^Uc^M, »FE-SEM (F i e I 

d Emission — Scanning Elect 40 

ron Microscope «JM*fcti££Sie^SH 

[0069] 

-r;7fr—si'<n±xfrs i ^^co^ffi^T-iSbT^o 
0, l2 2<D«6?i-*-/7^— /uE8Bifi{^< ^xffg^IP) 
ixfco E<Dstf>f h^»Tbfcl*W^f** -J-y*— /mz> 50 



*t*S iSfi<0*ffi*titt*5 5, BIO (a) <7? 

[0 0 7 0] MtrH7^E^«FjjS*"C»ffi»{bb>i:KJ|s|. 
"Ctt. A-<tS i SS^ffiKdo^Ttt* S il 

[00 7 1] S i ^<z>«SS!)KS: S i olfffi-Ctt 

4< , A I R^K-*^«^b««S:M*t-C»«SMbbfc 
<b^, ««iE#*>A l Bt<o*^&*<»ffiSMt^»T 

ffii^co-J-y vu<z>firi s SffibT^#7&»ofc 0 -GD~<b 
S i ^WBJwJS— ftSffi*f^fi!bfc*^*9— tt» 

[00 7 2] d) Si^yf^ 
iia^jfeotp-CHy^D-CIBSiiftftSr^Tbfcft, # 
T^-Y Kj&ffi*4 5»bfcKWS:6 7s/{b^^-!? (SF 
6 ) ^f-CRF/7X^K7^i7fy^l^fi 
bfc 0 :<D^^EIi50mTor r, RF/<? — « 
3 0 0W, «L3B#Ri]tt:6 0#£ b/c 0 -eb-cffftK**^ 
IrB^FE-SEMliL/c^:^, SiKffi^ffi^ia 

12 (a) <D£ o #J£— #-*-y 

^>^a$^i 2 l^ttssixfco -rftfc^, s i mm± 
[0073] nfem 2 

SffitbTffifitO. OlQcm^nSSi^^-^ffl 

tl5ia^b-C^y«S»:«:flF«bfc. ^ttlS 
Ml <hlRl«{w3KTl7^ K^l^T^TUcnSS i 
/*-/n7)Rj|sH:, Cotftlit:fc-C, -J-y*— a- 
rt«wttO««[T-S:S3SFbfco ^7^fi5%CoSo 4 
• 7H 2 0, 2% • H 3 B0 3 S:ffll\ AC1S5V, M 

9 l o^K^tt^i/^^^b-CSSSrffo^io 
[0 0 7 4] ^ Lt F E - S E Mt't* L/cltl^iffi 
S:ta^bfefcw?>, 3iy^^^4aaS:lfibfel*3|sfco^s 

i a«o»^^tt*ffi«ft^y *-^«««w3iy^^ 

[0 0 7 5] ^1fS0iJ 3 

Srf^«bfc<0*,, N i «:3fettbfc. fcfcb^T!7^ KW 
Wli4 5»tLfc, -tbT^*«2 tra«l^sKT[7>r K 
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[0 0 7 6] r <7)^«D»rI F E - S E Ml^g^li, 
m 1 3 i^^-T^fig^W UfCo iSS^ 5 0 n mCDRtt^ 
■j-y fr—Mzftrntt lilt ITN i ^5fc*£ixT*5 

[0 0 7 7] *fc, #|^W<^y«J6tt«r, ttfr^y 

>?A f t 3 l:#AUT4 K£"C?n£PL s N i ftmtt t S i & 
[0 0 7 8] K±05^i*»&*lllfi«^«a^y«JB»: 

[0 0 7 9] -<DN i Sr«#bfcK»^*ffiS:^^ 

N i Htti;:¥fTfc:*S«fc 
9t:Eilt, 0. 5T<7)IltfSl, fO^MFM 

[00 8 0] JfcffcM 1 

jBBss-ctrfc-r^fs-c-eiftTbfcHa <*>) wM^) 

K*aa*T-j»TL-fcK!|s|-S:. 0. 14Mtf>NiS0 4 , 
0. SMOHsBOs^b^Slffltt*, 3j?V«75*t 
(fi]tfii*l:8lT5 0Hz, 5 va?Se8ESEES:HiiD-r 

[0 0 8 1 ] Sfc* JtttW^-^-/^— /ui-f±ffi#-C(iN 
i tf+ftlz3Ei&mJktj:fr<>tc.(nX\ 0. IMONi SO 
4 , 0. 2 4M(DN a PH 2 0 2 , 0. lMC0Na 4 P 2 O 7 

[0082] r <om\^ Lxmtztt&mnnni^^ ^x 
•r j ^—^(Df&^x-r y r-jSiaifftei- < 

[0 0 8 3] ^5£#J 4 

*nj£0it-*3t^"Ctt, s i ±mmmt-ry *~ yu^<z>& 

A 1 # n as i ±\m&£h1t+S 7 
y S6 1 %*»T* 1 0 ©Mai y *f- >- ? Vtz Q 
[0 0 8 4] ^<oK*4Sr, W^^hO. 5VL 

^;»LT50Hz, 5 VO^fltSffiSraiin-f ir"C 



-0. 2V, -0. 9V©1E*^15^ 
[0 0 8 5] ::t-0. 2 V^SEEPpftlWFttftft^ *■ 

ytfe^Cu^if^ - o. 9 vf^bnB#iri*ga 
fee ^bT, *»tffl|(0-*-y«Jg«c^±ffl»c«ttfcM- 

^^>. Lt 0 ^ixf4*«[sjxfcar«tt 

[00 8 6] JlJSCT 5 

mm 

2SlfcW2£ra«KLTnS!S i _b-*V A'SrfPMLfc 

^*«±^A lKSr^*t?B«i«{t:Lfcia3 (b) <7> 
20 «*<z?lt«K**S:fflSUfco 

[0 0 8 7] Jif£;£^J£#J<DS i ±-*-y * — /u£r. He 
fiStt? 0 Ot^jfR&JaSrfrVV FE-SEMCi: 
0»«B"*ftS:««Ufco it^0»JT*f^fiUfcIU3 (b) 
Al±ty^-/Hl A 1 (6 6 0*0 SrK*. 

5 0 Ot^MS^fTo^o 

[0 0 8 8] f|ft*!ifflStlStw*5t^TFE-SEM«SS:Jt 

jew^)s i ±^y ^-^^i^^o^-cii. ei i ic^sti, 

[0 0 8 9] **lSWi-J:9. ±ES i±fy*'-^fl| 

fc 0 Ssa^nir^^K^L^ ^^y -fc—fr* 

m&X$fz 0 TEMl^rJ;^ 

fkitr/u * -r-r y ^^^Mt^^ftT/w ^ ««Sfitt 

40 [00 90] HiS0iJ 6 

±.-f~S7b~/is(nm^. c o y tx\ -r j 

*-^rti:Hi 8ir^i-«^ttO!S«t^2 o l ^m*b 
5to ^^j8tt5%CoS0 4 '7H 2 0, 2%H 3 B0 3 

• C 2 H 4 , 9 8%He<Dffi i &#X<D&W% t 'P 7 0 0X:X 

im3<Dm&m&i&'tz.tx\ mi si^-rxo^m^ 
mm^2 o i ^b^^^tyfa-/2 o 2 sr/se 

50 itLi6fc 0 



(12) 



%fffl 2000-03 1462 



[00 9 1] ^FE-SEMl^lfc^^), 0 1 

ycOK^fi 2 n m — 5 0 n m~C£>ofc 0 
[0 0 9 2] — jK^y^a.— ^f^<^ *SrJH^T 

# — jtf^-J-y ^ — *l-2tftbT, lmmBSL 

fcffimr*36*S:#-t-*Ty-K2 2 l R«\ X^3SB 
rtKNRU 7;-Ki:i k V<DmiEZ?Ptol>tzkZ 

[009 3] Ht£0ij 7 
ttnffil nP 9* i&RJiUlAl £l/im3gtf 

[00 94] y y #=7-7 a— \z «t 9 a 1 RSSo^ 

D0gB<OMIHS:3 0 0 nml: U ^^^11 1 0 0 n m 

|15wt%(0!J>'8S«tU ttffitti 4 0 vfcBttE 

[0 0 9 5] JilB^T^-f Kjaa*t?»TUfeK»Sr, 
^tii:*l:iltAg/AgC 1 «*fiffi^»u 

-c-o. 8 v<^«iES:Si*D-r5-i"T?-t-y^— ^rtt-z 

nO<7)3S^£/&fi£i*:/h 0 tUFE-SEM-C:«)K 

/wnaH'j wj-ib^j it^^ mumtT^ * -r-r y 

[0 0 9 6] **16«^tg* J: 9 , WffilMkT/u 5 ^ 

y^— /urttrZnOSrtlAiii^S^ir^^^ofco Zn 

[00 9 7] *J£#<J 8 

y *-/u£f£®!L/c 0 /:f:t, SfitttnlQcm 

[0 0 9 8] ^LT»JS0iJ2 <t [i^t^T 
T*TtfcpSS i Ji-^-y ^KWSr^yBft 1 %<^tK 

y^- /MZ)jg<7)S i Sffi-klw riffles i &r7vI<DJb£f5£-T? 



[H<D*m&m& (Tift) i*»ffrtfi«BB[w P n»-&S: 
5. 

[0 0 9 9] HJfcfiR] 9 

*aT»»Srffiv^-C<z>*«SMbT/u5^ 

10 ftUfc»*«:KWi"*. ***«tt53Sat6«rfflv\ T 
lft«<®Jl<lr ITM^l 0 0 nm£>Mru Fe. Co, 
Ni v Cu, Ag, A u , P t . Pd, Ir, Os, R 
u, Rh"C**?-5 0 

[0100] a) ^mm±.^rmmtA \m&B& 

RF^y^ttl:±9l:f*100nm 
(DMn, Fe. Co. Ni. Cu, Ag, Au, Pt. 
Pd, Ir.Os.Ru, RhSrJ$BSLfc&* f§50 

^Ett30raTorr, RF^!7-|±3 0 OWi tfc 0 

20 [ o i o i ] b ) mmsstit 

— KBSSHt^iitT-rs ct ^twTiftftij^ext ofco 

D, E^BtPflT'tfofco Ilt'Tlfii^Mn, Fe. C 
30 o, Ni, Cu, Pd, Ir.Os, Ru. Rh X&M 

at«'>^it«w*< , au, Ag, p tX'&mMt&'p& 

tt&ffi'Pttfrifco H19^ (b) IIP tT«W4i^-Cfc 
9, (a) li I r Tm<nm^<DWfiiMikX+foZ>a cte® 
«E«'>^t&*ofc«pjS 5%**) D 

TUtfb<aiaufcWFjfi-e*)5 0 (fitAu, Agst;p 

40 [0 10 2] c) 7KT!7>f K^V^a 

i«ttll$:5w t %U ^KSfS*t-2 0 — 4 55> 

paa-r^stct 9, its:, /ua3g*je*ffc 0 

[0103]ffi (ffl^ftfS) 
^9 ttiLfc^M^Sffi. i®$:FE-SEM (F i e 1 
d Emission — Scanning Elect 
ron Microscope ©IJ-JStBifeSSS^F-iS 

[0104] Jg* 

50 iiasosiit'SLTi^, a»Wtc*/£^y /u 
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K^-Ctt, ^y /u<a:£T^T^^ffi£T*itLT 
-j-y /isTW^&m 1 0 (b) t?*Lfct£SfiSB 

&fLbitfZo a±^FE-sEMi«^fe % ®sit«'>a s 

T/u S <E>B&l£BMfc;<z>— £««W»?> 5 
»ffi»{bS:16-frtf. HiiUfc-*"-/^— /M s f^»"C#Sw 

S^*B*bfco -t"4fo*>#T57>f KWPffl^it), -*-y* 

^€>««Srf+*t-C»«iMttfctr.%H9 4» (c) <o« 

[0106] mmm 1 0 

JfMBtt 

[0 10 7] ±IE*^J£#J<D P tTlftiity^"/^, 
HeSfflSC^T*? 0 O'C^Jftte.JaSrfftV FE-SEM 
I:: J: 9 Lfc. *Sllt«lwp tT»±ty 

/Mfcj^K^TI*. 0 1 t=^$n5«igS:#UT*5 

[0 1 0 8] ifc««TM^»LfcEI3 (b) (7?A I _h-^y 
/Hi, A I <Dj»& (6 6 0t) SrK3^ 5 0 0t^ 
HftMS^tTofCo »Iiii:^t>TFE-SEMli 

SrJtttLfctr^, Jt««jwt3v^rtt, Sftiaaafit-^t^ 

Tli, RSSft t / *-/H: ^ 7 y ^ ^4 C 1 1 ^fco 
[0109] *mfi0Ur«t9, JblEP tT»±t;*- 

^ofco mi:: J; 9, iSfi^n-fe^trMi^^S-^/^— 

mmmt r^^-r-rj^—^ m^-r z> mt r /u ^ f 
^y ^-/uco^fttt^it^Lfct w^>, mMm^xvit 
[01 10] nte0«j 1 1 

10 0 nmCDCu, Ag.Au, Pt.Pd. I r, O 
iSt?Ro*:. 



[0111] tlt*7!7>f K*aas:4 5#LfcgL c 

tt) ^m^bfco y>y^m(i5% c 0 so 4 -7h 

2 CX 2% H 3 B0 3 S:fflV\ DC1E-2V, m*P# 

[0 112] ^rLtFE-SEM-C«3irUfc*tJH-<DBftB 

ft 5 0 n m<^Rtt^^y /HCC o j^ttS-h/riS 
9 , ft 1 0 0 

Sr*rLTt*fc« ffiU;i<Z>J£— ttfiCu, Pt, Au, P 

d, Ag^jtttWfiix-ri^o 

[0 113] r<^CoS:«*UfcK*s|-Sra»^CoHtt 

^5pfTJ-*5<t9J-S2Rur. 0. 8T<ommxmm 

20 [0114] msey 1 2 

*^tS0*J(^^t>-cii, Hl£0yi 1 £H«i;i»ffiBMfcT/u 

ffi»^t^»T fiia 9 co d <DB#^r^f o ^0 

[0 115] i^Wwiraibfc^/^/i'SrP 
ffit^fEo. 00 lM^bist/BS^ e^t^xtr^ffl; 

ffii:*MgL"t, - 0. 2V, -0. 9V<7?m/£^#^ 
1 5f>\ lg?XS*-PP*0$-t3rT-^y^— ^JSi-Co, C 
30 u<7)ffi/f jgl£:/£g£-tf;-C, .01 6lZ7jk-t1-/ffi&ftt:fc 

[0116] ::t--o. 2 v<7?aESi*p^pnft?i-r^- 
yffo^CuWifjn, -0. 9 vepjnsflciliiftfi 

[0117] tit, **JS«^-^y«Jfi*^±ffi^« 

40 ft. mmmt&mT &m9 <DE(Dm&xft<>fz-m$$:m 

±co c <b ^^*«W^ s «Stir plfgft 3. t 

[01 18] UteW 1 3 

*n*6fi?!n-*3^Ttt, h^ji 1 tmm^mmmtr^ 

[0 119] 3S4£«l l i:|g|«tcKiibfc^y^— /US: 
50 tNi^2nm«U: 0 C<Of^Jf4^»f® «: F E - S E 
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[0120] w<o»t»s:3ss[iti-e«ffiift{t:$-erfca, 

O. lM<DNiS0 4 , 0. 2 4MWN a PH 2 0 2 , 
0. 1 M<DNa 4 P 2 0 7 ^5)45N i &mfc¥#fffi?S£ffl 

«w±»fc:«««rfttf\ iKft^iJ * A fluff ALT 4K 
[0121] 3ii£#J 1 4 

T-201 Srflllf L-fco * y ^rWtt 5 % C o S 0 4 • 7 
H 2 CX 2%H 3 B0 3 Srffll\.DCtffi-3Vt*l&a 

[0 12 2] ?lt^2%C 2 H 4 , 9 8%He<7)^^ 

[0 12 3] ^FE-SEMlgU:<!::5, Ell 

9 CTti: 9 ^^yf/f^2 0 27iity* 30 

[0 12 4] *x~tf>"rs — y^M^^*t^L 
ft, K£3£ert(dl2BU T/— KKl k VoSffi&Hi 

[0125] HJ60iJ 1 5 40 

[oi26] ^mm-timmmmmmzx vauz 

10 0 n m/ifcJttLfcJhldA 1 £: 1 // m^* Lfcfc <0 

«^3 0 0 nmia, Gflg8£>Hi $ fi 1 0 0 n m*£S 

[0127] -t UTHJSCT 1 1 £ l^ld A u 
WL-r/^—^^m^tz-o (filC(7)PtigI(i5wt% 50 



<*>y ^Bsessi: u «be«i 4 o vkk^u amatik 

l*Tliia9<^D^>a8IEffi/hO«FjSi Ufco -tOftjKT? 

[0 12 8] ±ie7KT!7^ K*&a*"CJ»TLfcKls|-S:, 

^lg^W;«ltAg/AgC l ««&«&r*|-L 
T-0. 8 V<7?«EES:PPAD-r^^ tt'ty /^CZ 

[0 12 9] t It F E - S EM"C^(OKf4oSffi5:I 

9. KISBfeffcTyu^^-^/^— /wrtJ-Z nOS:«l*ii* 
irt^fc^ofco ZnOi^*it:^«7t*i:ttffiS 

[0130] 3li60iJ 1 6 

[0 13 1] 5fefSiSfitlt, 1 0" 2 Q cmCOfelvt 

1 0 _1 Q cm^ffietfjgSrWrS^^-^^^ffiJ* 
(pSW) 2 3 1 Srf^»UT0 2 1 (a) 
*KJ:U ^^ftgffiCMMl ^iCltA 1 R 
2 3 2 SrflM Lfc (0 2 1 ( a ) ) 0 JSkl N ~CA ll23 
2«r3IJS«l *ia«l::LTKffiBMtU 0 7<DDtf>BSj£ 

»rffi$:FE-SEMI:tI^Lm, 02 1 (b) iz 

K*tTFE-SEMt'8Stfctr5ig2 1 (b) td 
Lfc^K < 1 6 £ d £ ififrfro tc 0 

[0 1 3 2] «fcKro*m«:, yy^ii5%CoSO 
4 -7H 2 0, 2%H 3 B0 3 (0^ ^^SSCiSLAClE 

5V, if W 3 o #o^ft t^t / ^-/urt C c o t° 7 

[0 13 3] l*i^Kf4«ffi?:FE-S EMt« 
Lfcirr^, 02 1 (c) fttf^<Z>BBJRWffi|g-e*>5 
02 1 (d) L/c«tC n Igl* Cfe ^) t / ^-/K; 
11. tSf^— CC o 2 3 3^1f^lt^fc/i\ 

[0 1 3 4] m^^com^ey (sf 6 ) 
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